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$\mathrm{C}\mathrm{o}\mathrm{t}\mathrm{o}\mathrm{r}_{HE_{8}}*$ (F3, $\mathrm{F}_{3}$ ) $\Rightarrow grH^{*}BE_{8}$
.
1 3 .
(A) $G$ Lie , $A$ $G$ , $G\subset U$ (N) Lie
.
$H^{*}BU(N)arrow H^{*}BGarrow H$‘ $BA$
$H^{*}BA$ $H^{*}BU(N)$- $H^{*}BA$ H”B$U(N)-$
. (Quillen [4] Theorem 2.1 .)
(B) $E_{8}$ Weyl $W\subset GL(5, \mathrm{F}_{3})$
rank 5 3- $A$ .
$(\begin{array}{llll}\epsilon_{1}* ** *0 00 g 00 000 0 0 \epsilon_{2}\end{array})$
$*$ F3 , $\epsilon_{1},$ $\epsilon_{2}\in \mathrm{F}_{3}^{\mathrm{X}},$ $g$ \in S $L(3, \mathrm{F}_{3})$
. (Andersen [1] Theorem 8.15 . $A$ $E_{E_{8}}^{5a}$
.)
(C) $\mathrm{C}\mathrm{o}\mathrm{t}\mathrm{o}\mathrm{r}H*E_{8}$ (F3, $\mathrm{F}_{3}$ ) $\mathrm{F}_{3}$ 8 29
. (Mimura-Sambe[2] . )
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$\sqrt{0}$ $H^{*}BA$ (A) $H$‘ $BA,$ $H$ ‘ $BA/\sqrt{0}$,
$(H‘ BA/\sqrt{0})^{W}$ $H^{*}BU(N)$ - Noether
$r\mathrm{X}$ .
(B)
$(H^{*}BA/\sqrt{0})^{W}=\mathrm{F}_{3}[b_{4}, b_{26}, b_{36}, b_{48}, b_{324}]$
$\tau$ (C) , Rothenberg-Steenrod
$H^{*}BE$8 168 .
$H^{*}BE_{8}arrow(H^{*}BA/\sqrt{0})^{W}$
$H^{*}BE_{8}arrow \mathrm{F}_{3}[b_{4}, b_{26}, b_{36}, b_{48}]arrow \mathrm{F}_{3}[b_{4}, b_{26}, b_{36}, b_{48}, b_{324}]=(H^{*}BA/\sqrt{0})^{W}$
$(H^{*}BA/\sqrt{0})^{W}$ H*BU(N)-
. , $\lceil$ Rothenberg-Steenrod
.
3
$\mathrm{F}_{q}$ $q$ . $V$ $\mathrm{F}_{q}$ $m+n$
, $\{v_{1}, \cdot , . , v_{m+n}\}$ . $V$
, $\{x_{1}, \cdot \mathrm{c}\supset,x_{m+n}\}$ $V^{*}$ { $v_{1},$ $\cdot\cdot\{,v_{m+n}\}$ . $V_{1},$ $V$2
$V$ $\{v_{1}, \cdot\ulcorner\urcorner, v_{m}\},$ { $v_{m+1},$ $\cap\cdot$ $\mathrm{c}$ , vm+
. $\mathrm{F}_{q}$ [V] $\mathrm{F}_{q}$ [x1, $\cdot$ $\mathrm{r}$ , $x_{m+n}$ ] $G_{1}\subset GL$ (m, $\mathrm{F}_{q}$ ),




$G_{1},$ $G_{2},$ $G$ $V_{1},$ $V$2, $V$ $\mathrm{F}_{q}[V_{1}],$ $\mathrm{F}_{q}[V_{2}],$ $\mathrm{F}_{q}$ [V]
.
$G_{1},$ $G_{2}$ $\mathrm{F}_{q}[V_{1}]_{-}^{G_{1}}\mathrm{F}_{q}[V_{2}]^{G_{2}}$




$\mathrm{F}_{q}[V_{1}]^{G_{1}}$ $=\mathrm{F}_{q}[a_{1}, \cdot(, a_{m}]$ ,
$\mathrm{F}_{q}[V_{2}]^{G\underline{\circ}}$ $=\mathrm{F}_{q}[a_{m+1}, \cdot , a_{m+n},]$
.
$a_{i}$ $=$ $a_{i}(x_{1},$ $( \cdot, x_{m})$ $(i=1, ||\cdot, m)$ ,
$aj$ $=$ $aj(x_{m+1},$ $\cdot\cdot(, x\text{ }+n)$ $(j=m+1, \cdot\cdot , m+n)$
, ,
$\mathcal{O}(X)=\prod_{x\in V_{2}^{*}}(X+x)\in \mathrm{F}_{q}[V][X]$
$a_{\acute{i}}$ $=a_{i}(\mathcal{O}(x_{1}),$ $\cdot(, \mathcal{O}(x_{m}))$ $(i=1, \cdot\cdot, m)$ ,
$a_{\mathrm{j}}’$ $=a_{j}(x\text{ }+1, \cdot |, x_{m+n}’)$ $(j’=m+1, |\cdot, m+n)$








$\mathrm{F}_{3}[x_{2}, x3, x_{4}]$ Dickson invariant $c_{3,k}$
.
F3 $[x_{1}]^{G_{1}}$ $=$
F3 $[x_{2},x_{3}, x_{4)}x_{5}]^{G_{2}}$ $=$
F3 $[x_{1}^{2}]$ ,
F3 $[b_{4}, b_{26}, b_{36},b_{48}]$ .
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$b_{4}$ $=$ $x_{5}^{2}$ ,
$b_{26}$ $=$ $e_{3}(x_{2}, x_{3}, x_{4})$ ,
$b_{36}$ $=$ $c_{3,2}(x_{2}, x_{3}., x_{4})$ ,
$b_{48}$ $=c_{3,1}(x_{2}, x_{3}, x_{4})$






$b$ $b$ . 2
$\mathrm{F}_{3}[x_{1}, x_{2},x_{3}, x_{4}, x_{5}]^{G}=$ $\mathrm{F}_{3}[(\mathcal{O}(x_{1}))^{2}, b_{4}, b_{26}, b_{36}, b_{48}]$
. $(\mathcal{O}(x_{1}))^{2}$ 324 .
2 .
$\mathrm{F}_{q}[x_{1}, , x_{n}]$ $G$
3 Wilkerson [5]
. 2 .
3 $V$ $\mathrm{F}_{q}$ $n$ , $G\subset GL$ (V) . G-
$n$ $f_{1},$ $\cdot\cdot\circ$ , (1), (2)
$G$ , $\cdot$ . , $f_{n}$
$\mathrm{F}_{q}[V]^{G}=\mathrm{F}_{q}[f_{1},3$ . , $f_{n}$ 1
.
(1) $f_{1},$ $|$ , $B$ $B\subset \mathrm{F}_{q}$. [V]
.
(2) $\deg f_{1}$ $\cdot\deg f_{n}=|G|$ . , $\deg x_{1}=\cdot\Gamma=\deg x_{n}=1$ .
, $\mathrm{F}_{q}$ [V]G $f_{1},$ $\cdots$. $,$ $f_{n}$
(1), (2) .
2 $a_{1}’,$ $\cdot\cdot$ , $a_{m+n}’$ G- .




$g=(\begin{array}{ll}g_{1} *0 g_{2}\end{array})$ $\in G$
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,
$g_{1^{X}i}$ $= \sum_{j=1}^{m}a_{j,i}(g_{1})x_{j}$ $(a_{j,i}(g_{1})\in \mathrm{F}_{q})$
$<$
$gx_{i}$ $=g_{1}x_{i}+h(g, x_{i})$
$h$ (g, $x_{i}$ ) $\in V_{2}^{*}$ . $x\in V_{2}^{*}$ $gx\in\dot{V}_{2}$*
. $c_{n,k}$ $\mathrm{F}_{q}[x_{m+1} , \cdot \mathrm{t}‘, x_{m+n}]$ Dickson invariant, $c_{n,n}=1$




$= \prod_{x\in V_{2}^{*}}(\sum_{j=1}^{m}a_{j,i}(g_{1})x_{j}+h(g, x_{i})+gx)$
$=, \prod_{x\in V_{2}^{*}}(\sum_{j=1}^{m}a_{j’’i},(g_{1})x_{j}+x’)$
$= \sum_{k=0}^{n}(-1)^{n-k}c_{n,k}(\sum_{j=1}^{m}$ aj,i $(g_{1})x_{j})^{q^{k}}$
$==j=1 \sum a_{j,i}.\mathcal{O}(X_{j\prime)}\sum_{j=1,m}^{m}a_{j,i}(g_{1})(\sum_{k=0}^{n}(-1)^{n-k}c_{n,k}x_{j}^{q^{k}})$
$a_{i}$ Gl-




$B$ $a_{1}’,$ $\cdot|$ ” $a_{m}’$ $\mathrm{F}_{q}$ [xl, $\cdot$ $\mathrm{c}$ , $x_{m+n}$ ]
, $x_{1},$ $\epsilon$ . , $x_{\mathrm{r}\mathrm{n}+n}$ $B$
$x_{m+1},$ $\mathrm{c}\cdot,$ $x_{m+n}$ $B$ $i=$
$1,$ $\cdot(,$ $m$ , $x_{1},$ $\mathrm{t}\urcorner$ . $,$ $x_{m}$ $B$ $x_{i}$ $\mathrm{F}_{q}[V_{1}]^{G}$ 1
$f(X)=X^{r}+f\mathrm{r}-1$ ( $a_{1}$ , $\cdot$ $(, a_{m})X^{\mathrm{r}-1}+$ $+$ 70(a1, $\cdot$ . $|$ , $a_{m},$) $\in \mathrm{F}_{q}[V_{1}]^{G_{1}}[X]$
102
$f(x_{i})=0$
$f$ (X) $m$ $f_{0},1$ , $f_{r-1}$ .
$g(X)=\mathcal{O}(X)^{r}+f_{r-1}(a_{1}’, \cdot||,a_{m}’)\mathcal{O}(X)^{r-1}+,$ $|\cdot+f_{0}(a_{1}’, \cdot \mathrm{t}(.a_{m}’)$
$c_{n,n}=1,$ $c_{n,k}\in \mathrm{F}_{q}[V_{2}]^{G}$2 $g(X)$ $B$ $q^{n}r$
. ,
$g(x_{i})=0$
, $x_{i}$. $B$ .
.
$\deg \mathcal{O}$(x$i$ ) $=q^{n}$
$\deg a_{1}’’$ . $\deg a_{m}’=|$G$1|\cross q^{mn}$ .
$\deg a_{m+1}’|.\deg a_{m+n}’=|G_{2}|$
$\deg a_{1}’\supset\cdot\deg a_{m+n}’=|$G$1|\cross|$G$2|\mathrm{x}q^{mn}=|$G $|$ .
3 2 .
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